Electron microscopy/cytochemical investigation of the localization of 5'-nucleotidase in a rat brain synaptosomal fraction shows a reaction product between the synaptosomal membranes and the membranes of other adjacent cells. Thus Heymann rt a/. (1984) suggested that 5'-nucleotidase might be associated with adhering membrane fragments than with synaptosomal membranes.
In a previous paper. we have presented biochemical evidence that there is a larger proportion of 5'-nucleotidase and adenosine deaminase. with respect to other enzymes of purine metabolism. in nerve ending-derived fractions (Franc0 ct ul., 1986) . In this paper, localization of the 5'-nucleotidase in synaptosomal membranes is described.
'To whom corrcspondence should he addressed.
Synaptosomes from brains of rats (Wistar strain. weighing 250-3OOg) were obtained according to the method of Tamir et al. (1974) . Freshly isolated synaptosomes were treated three times with 0.28 ~-sucrose/25 mM-Tris/HCI, pH 7.4. and centrifuged (20000g for 15min) before cytochemical staining.
Synaptosomal residues of 0.3 mm thick were incubated for cytochemical staining for 60 min at room temperature in a medium containing I ~M -~' -A M P , 2mM-lead citrate, 5 mM-manganous nitrate, 0.25 M-sucrose and 40 mM-Tris/ maleate buffer as described by Kreutzberg & Hussain (1982) . Afterwards, samples were fixed with 2.5% (v/v) glutaraldehyde in 50 mM-cacodylate buffer, pH 7.4. Samples were post-fixed with 2% (w/v) osmium tetroxide, dehydrated in ethanol and embedded in Epon. Thin sections were stained with uranyl acetate and lead nitrate; they were examined in a Philips model EM300 electron microscope.
Control samples were incubated in a medium lacking 5'-AMP, or having S'-GMP ( 1 mM) instead of 5'-AMP. Further control sections were incubated in presence of the 621st MEETING. LONDON 5'-nucleotidase inhibitor ADP (1 mM) and of levimasole, an alkaline phosphatase inhibitor.
The electron-dense reaction product indicates the presence ofenzyme activity at the subcellular level. In Fig. I(a) , a well preserved synaptosome is shown and the reaction product is only evident on the external surface. In contrast, in Fig. 1(6) , a synaptosome which lacks the reaction product is presented. In some synaptosomal membranes the reaction product was also absent.
Control sections incubated in the absence of 5'-AMP were completely negative. Preincubation and addition of ADP, a strong competitive inhibitor of the rat brain enzyme ( K , = 640 f 5 0 n~) , resulted in a complete reduction of enzyme activity. Addition of levimasole to the normal incubation medium did not influence the activity pattern. The use of 5'-GMP as substrate led to a waker but qualitatively unchanged enzyme distribution pattern. Electron-dense deposits were infrequently seen not associated with membranes. It was, however, not possible to correlate these deposits with any specific cell organelle. These deposits were therefore considered to be non-specific precipitates. Similar precipitates could also be observed in controls incubated without substrate.
Although the association of 5'-nucleotidase with myelin has been relatively uncontroversial, the same cannot be said for its possible synaptic localization. Considering the potent neuromodulatory function of one of the reaction products of the 5'-nucleotidase reaction, adenosine, it is of obvious importance to establish whether 5'-nucleotidase is found in association with synaptic structures. In an electron microscopy/cytochemical study, Bernstein et al. ( 1978) reported the occurrence of 5'-nucleotidase in various synaptic locations of the rat hippocampus. A synaptic localization for the enzyme has also been deduced from subcellular fractionation studies (Israel & Frachon-Mastour, 1970; Pilcher & Jones 1970; Marani, 1977) . In contrast, Kreutzberg et al. (1 978) reported 5'-nucleotidase on myelin and on the plasma membranes of presynpatic glia but not on neuronal membranes. Electron microscopy/cytochemical investigation of subcellular fractions of rat brain leads to the evidence that 5'-nucleotidase is found on the external surface of nerve endings (Heymann et al., 1984) . However, the same authors (loc. cit.) suggested that the enzyme might be associated with adhering membrane fragments of unidentifiable origin rather than with the synaptic plasma membrane. Results presented here support the hypothesis that 5'-nucleotidase is present on the surface of synaptic plasma membranes as well as, supposedly, on unidentifiable plasma membranes as Heymann et al. (1984) suggested.
In addition to the findings that 5'-nucelotidase is present on the neurons of the central nervous system, the fact that some nerve endings and membranes but not others exhibit this activity, is of interest. Excluding myelin fragments electron-dense product was present in approx. 22% of membranes, confirming the results of Heymann et al. (1 984) . Thus it is suggested that, in the central nervous system, certain biochemical processes occur only in specific types of neuron. Moreover, the observation of Scott (l967), who described a highly specific regional distribution of the enzyme in brain tissue, is confirmed.
